In this work we presented a study of the obtaining of the spectral line emissions of the hydrogen atom using equations that are originated from the foundations of the Paraquantum Logic (P QL ). Based on a class of logics called Paraconsistent Logics with annotation of two values (PAL2v), P QL performs a logical treatment on signals obtained by measurements on physical quantities which are considered Observable Variables in the physical world. In the process of application of the P QL the obtained values are transformed in Evidence Degrees and represented on a Lattice of four Vertices where special equations transform these degrees into Paraquantum logical states ψ which propagate. This allows creating Paraquantum logical models of physical systems of the real world. Using the Paraquantum equations, we investigated the hydrogen atom spectrum and his main series known. We performed a numerical comparative study that applies the Paraquantum Logical Model to calculate the wavelengths values. The values of wavelengths obtained by the Paraquantum Equations are compared by the results found by the Rydberg formula and are verified that the series of the spectral line emissions of the hydrogen atom can be identified with the representative Lattices of the Paraquantum Logic. Through the application of the Paraquantum equations it was found a numeric value relates the layers of Paraquantum model of the Hydrogen atom. This value represents a constant that relates the Lattices that compose the Paraquantum universe, and it was denominated Paraquantum Structure Constant, whose symbol is α ψ . The obtained results of the comparison demonstrate that the Paraquantum Logic comes with good possibilities of being the ideal logic to model our physical reality.
Introduction
A Paraconsistent Logic is a non-classical logic which revokes the principle of non-Contradiction and admits the treatment of contradictory information in its theoretical structure [1, 2] .
The real applications of the Paraconsistent Logic (PL) in programming of computation systems began with an interpretative form that it used annotations, and, for that reason, the PL passed to be denominated of Paraconsistent Annotated Logic (PAL). The foundational principles of the Paraconsistent Annotated Logic can be seen with details in [1] and [3, 4] .
Paraconsistent Annotated Logic with Annotation of Two Values (PAL2v)
The Paraconsistent Annotated Logics with annotation of two values (PAL2v) is a class of Paraconsistent Logics particularly represented through a Lattice of four vertices and from its foundations the Paraquantum Logics P QL was created. According to [4, 5] we can obtain through the PAL2v a representation of how the annotations or evidences express the knowledge about a certain proposition P. This is done through a lattice on the real plane with pairs (, λ) which are the annotations. In this representation an operator is fixed: ~:||  || where  = {(, λ)
|, λ  [0, 1]  }. The extreme logical Paraconsistent states which are the four vertices of the lattice with Favorable Degree of evidence μ and Unfavorable Degree of evidence λ as seen in Figure 1 . With P (μ, λ) we read them in the following way:
P T = P (1, 1) → The annotation (, ) = (1, 1) assigns intuitive reading that P is inconsistent. from all four vertices, we have the following interpretation: P I = P (0.5, 0.5) → The annotation (, ) = (0.5, 0.5) assigns intuitive reading that P is undefined.
As it can be seen in the study of the PAL presented in [5] with the values of x and y that vary between 0 and 1 and being considered in an Unitary Square on the Cartesian Plane (USCP), we can get linear transformations for a Lattice k of analogous values to the associated Lattice τ of the PAL2v. We obtain the following final transformation:
According to the language of the PAL2v [5] we have:
x =  → is the Favorable evidence Degree; y = λ → is the Unfavorable evidence Degree. The first coordinate of the transformation (1) is called Certainty Degree D C . So, the Certainty Degree is obtained by:
The second coordinate of the transformation (1) In recent applications of the PAL2v (se the need of including restrictions in its algorithms. The restrictions were necessary because under certain conditions the results obtained from the model changed through leaps or unexpected variations. Later, it was seen in research based on PAL2v models that the application of its foundations offered results strongly connected to the ones found in modeling of phenomena studied in quantum mechanics [7, 8] . Following this idea, the special features of the PAL2v are applied in the form of variations of values from the concepts of the Paraquantum Logics P QL (see [9, 10] ). which represents a unique Paraquantu which is a point of the lattice of the P QL . Therefore, a
Paraquantum Logical State
Paraquantum function  (P) is defined as the Paraquantum logical state  (see [11, 12] On the horizontal axis of certainty degrees, the two extre al state which re me real Paraquantum logical states are: 1) The real extreme Paraquantum logic presents Veracity t:
2) The real extreme Paraquantum logical state which re    0,1) = 1,0  . 
The Vector of State
A Vector of State P(ψ) will have o vertexes that compose the horizontal axis of the certainty degrees and its extremity will be in the point formed for the pair indicated by the Paraquantum function [11, 12] :
C < ector of State P(ψ) will be on the lattice vertex which is the extreme Paraquantum logical state False:
If the Certainty Degree is positive (D C > 0), then the Vector of State P(ψ) will be on the lattice vertex which is the extreme Paraquantum logical state True: ψ t = (1, 0). If the certainty degree is nil (D C = 0), then there is an undefined Paraquantum logical state ψ I = (0.5, 0.5).
The Vector of State P(ψ) will always be the vector addition of its two component vectors:
X C Vector with same direction as the axis of the certainty degrees (horizontal) whose module is the complement of the intensity of the certainty degree: then we compute the module of a Vec as follows:
where ertainty Degree computed by (2); 3). le of a V D C = C D ct = Contradiction Degree computed by ( Using (9) which is for computing the modu ector of State P(ψ), we have: 1) For D C > 0 the real Certainty Degree is computed by:
where: real Certainty Degree; d by (2); 3). mputed by 
where: D CψR = real Certainty Degree; ertainty Degree computed by (2); puted by (3). ree is nil. which is the x-
The inclination angle   of the Vector of State the angle formed by the Vector of State P() and axis of the certainty degrees is computed by: 
The factor of Paraquantum limitation True/inconsistent-h QtT.
All the Superposed Paraquantum logical states  sup to these and that they will have variation of the inclination an um Factor of Quantization h ψ      gle until null degree delimit the Region of Uncertainty of the Lattice of P QL .
The Paraquant
When the superposed Paraquantum logical state  sup propagates on the lattice of the P QL a value of quantization for each equilibrium point is established. This point is the value of the contradiction degree of the Paraquantum logical state of quantization  h [11] such that:
where h  is the Paraquantum Fact The factor h  quantifies the levels ical st of energy through the equilibrium points where the Paraquantum log ate of quantization  h , defined by the limits of propagation throughout the uncertainty of the P QL , is located. Figure 2 shows the interconnections between the factors and its characteristics, in which they delimit the Region of Uncertainty in the Lattice of P QL .
The Paraquantum Factor o
In a process of propagation of Paraquantum logical sta e have in the instant that the s tum logical state  sup reaches the representative points of he limiting factors of the uncertainty region of the P QL , the Certainty Degree (D C ) remains zero but the real Certainty Degree (D CR ) will be increased or decreased from zero and this difference corresponds to the effect called of the Paraquantum Leap [11] . Concerning the action of the Paraquantum Factor of quantization h ψ on the P QL Fundamental Lattice, we must also consider the effect of the Paraquantum Leap that produces quantities that will be either added or subtracted. So, the Paraquantum Factor of quantization in its complete or total form which acts on the quantities is: Figure 3 shows the effect of the Par the quantization of values when the Superposed Paraquan (15) 
When the Paraquantum logical states  su Paraquantum state of quantization   established by the Pa tice of the P QL e points out itely consical quantity, which ca p visit the h raquantum Factor of quantization h  , the Paraquantum Leap happens (see [11, 12] ). 
Paraquantum world
Paraquantum world Degrees and on the vertical axis of the contradiction derees of g the P QL Lattice. Since the maximum value is value of t valent to a Paraquantum quantiza Pa normalized on the P QL Fundamental Lattice, considering the Paraquantum factor of quantization only, we can write:
Doing so, the unitary he quantization is equition represented in the raquantum Logical state ψ hψ added to the value of its complement. We have:
where Val max F Q is the value of the total amount r sented on the unitary axis of the P QL Fundam epreental Lattice.
Equation (19) shows that the maximum amount of any quantity in the physical environment is composed by two quantized fractions where: one is determined on the Paraquantum Logical state of Quantization ψ hψ by the Paraquantum Factor of quantization h ψ and the other is determined by its complement (1 -h ψ ).
Since it is a value related to the Paraquantum Logical Model, this radius of the horizontal propagation is determined through a Paraquantum quantity computed by:
So, for the Energy, the equation is:
the energy levels s that:
We can define the equation of uch
where Total Transf which can ed through propagation.
E
is the total Energy be transform We verify that, in the same way for quantities, the energy is quantized through the equilibrium point established by the Paraquantum Logical state of Quantization ψ Pψ .
Paraquantum Logic and Levels of Energy in
A Paraquantum Logical model where the Superposed raquantum Lattices are rela Paraquantum environments and produce levels of energy which will be used to analyze the Hydrogen atom.
Based on Equation (22) can be written as follows:
where: h ψ is the Paraquantum Factor of quantization 2 1 h    .
Total Propag E is the total Energy that can be transformed through propagation, therefore through the electron in the Hydrogen atom.
is the maximum energy on the level N of transition fre ency or in the current state of excitation of the qu electron.
N is the transition frequency or number of times of application of the Paraquantum Factor of quantization.
The value of the quantity of Energy of Propagation quantized, when considered in its static form, therefore, without considering the effect of the Paraquantum Leap, is computed by:
point wher Logical state of Quantization ψ hψ is lo where h ψ is the Paraquantum Factor of quantization..
Propag

E
is the Energy transformed in the propagation of the Paraquantum Logical state of the extreme Vertex False until it reaches the e the Paraquantum cated.
max N E is the maximum Energy on the level N of tra ition the ns frequency or on the current state of excitation of the electron.
Since the process of transformation of energy is dynamical, we must consider the effects of Paraquantum Leaps on the Paraquantum Logical Model. So, the Inertial or Irradiating Energy is expressed by:
If Bohr's Model [13, 14] is used in the paraquantum analysis, the electron will be considered a Paraquantum Logical state ψ -e that propagates orbiting the logical state proton ψ +Z located on the Paraquantu Undefined ψ I . So, the positive or negative sign eq m Logical state of the uation (25) indicates if the analysis is at the arrival or at the departure of the electron at the equilibrium point where the Paraquantum Logical state of Quantization ψ hψ is located. Since the electron, in the Model of Hydrogen Atom, reaches the excitation level at the arrival at the equilibrium point, then the sign will positive at the instant of the analysis, only. So, the total energy transformed at the equilibrium point of the Lattice of the P QL is computed by:
So, Equation (23) is rewritten as follows:
or as follows:
Or, in a more complete way, as follows:
plemented va m energy, therefore, it is that amount of energy capable of still being transformed in order to increase the excitation of the electron. So, for each new excitation level of the electron, the remaining energy E is the one which ou
The second term of Equation (29) is the com lue which represents the remaining maximu level Restmax tcomes the value which will be represented on the vertical and horizontal axis of the Lattice of the P QL .
For a static analysis, we have:
From (31) the energy variation value is expressed by:
maximum Energy in the atom model depends on the excitation level of th
When the analysis process is consider w account and determine the Remaining max adding the Inertial or Irradiating Energy. So, E (3
Therefore, the e electron. ed dynamical, e must take the effect of the Paraquantum Leap into imum Energy quation 1) in its complete form is:
And the energy transformed value between the Fundamental level n = 1 and the level Logical states ψ sup which propagate on the Fundamental Lattice of the P provide us of the [14, 15] . This Figure 4 shows a Paraquantum Logical ce lev-
tice of the
Following the application methods of the P QL [11, 12] we will make a study that represents the Hydrogen atom on the Lattice of the P QL considering the results of th tulates of Bohr with the correlation features of the effects of propagation of the Paraquantum Logical states ψ and the b P QL . So, the electron is considered a Super osed Paraquantum Logical state ψ sup represented by ψ -el that propagates through the Fundamental Lattice of the P QL from the Vertex which represents the extreme Paraquantum Logical State False. The propagation will be expressed through energy quantization determined by the Paraquan tum Factor of quantization h ψ considering the Paraquantum Leaps through the variations on the value of the Real Certainty Degree that identifies the appearing of inertial or irradiating energy.
In the physical world, the insertion of energy into the atom causes disequilibrium and, if this disequilibrium is enough, it causes the electron to leave its fundamental state n = 1 and it makes the electron to reach another state of excitation. On the Fundamental Lattice of the P QL that represents the Hydrogen Atom, the Paraquantum logical state ψ -erel of the electron when propagating will transform the energy represented on the axis of the Certainty and Contradiction degrees and, for this, moves diagonally to one of the extreme Vertices of contradiction. When the Electron receives energy enough to reach another exciting state for n = 2, it means that the potential energy represented on the horizontal axis of the certainty degrees (En DC ) of the initial conditions is transformed in kinetic energy represented on the horizontal axis of the certainty degrees (En Dct ) and reached enough to take it up, through two transitions to the excited level at the point where the Paraquantum Logical state of Quantization ψ hψ is located. Figure 5 shows the propagation of the electron around the proton on the fundamental state n = 1.
This change of the electron from a state to another is done on the Paraquantum Logical model through the characteristics of the correlation that implies in considering the effects in the physical environment reflected on the paraquantum world.
Application of the Paraquantum Logic (P QL ) in the Atom of Hydrogen
The correlation characteristics of the Relativistic Paraquantum Lattice and the transience property of the Superposed Paraquantum QL with several conditions to make a comparative study Hydrogen atom using Bohr's model study can be made directly with the energy levels of the Paraquantum correlation states through the equation that deals with quantities. So, each time that there is an increase of Energy defined by the Paraquantum Factor of quantization h ψ , there will be two transitions of the electron that will make it perform an orbit of a level of excited state in the Hydrogen atom. At the end of these two transitions of the electron, represented by the Paraquan- tum Logical state ψ -el , it will be on the equilibrium point of the Paraquantum Logical state of Quantization ψ hψ . The energy on this point is determined by the addition of the energy transformed in the propagation E tporp with the Inertial of Irradiant E irr which appears due to the Paraquantum Leaps [11, 12] . In 1913, Niels Bohr proposed a model for the Hydrogen atom. According to the Bohr's Postulate [15] , the angular momentum of the electron is quantized and it is an integer (n): number 2π h n  . Comparing to its correspondin in the classical mechanics ( L mrv  ), we can find and define the value of r in function of n. So, we have:
where a 0 nt called radius of Bohr. Because of that we have that the radius of the stationary states are quantized with a value defined by the previous equation in function of a 0 with value of n > 0. By determining the expression of r n , we can find the expression of total Energy (E n of the electron) which is also quantized, that is, is the consta the stationary states correspond to specific values of certain amount of energy [15] . The equation of total Energy is expressed by: We verify in this equation that E n appears with a multiple of E 0 , whose value can be found and corresponds to 2.18 × 10 -18 J or 13.6 eV. According to Bohr's postulate, the energy for an elecowed e tronic transition, according to the set of all nergies E m from position n i to position n f , is defined by: wavelength and Bohr compared it with the Rydberg-Ritz Formula, obtaining the theoretical value of the Rydberg's constant.
Values of Energy Quantities on Levels of Energy through the Paraquantum Equations
Through the Paraquantum equations and the interpretation on the Lattice of the P QL , from where we obtain the energy levels with consecutive applications of the correlation factors, we d on 
Rest max 2
13.6 eV 6.753838372 eV 6.846161628 eV
The Remaining Energy will be the Total Energy of the electron that will constitute the second Lattice of the P QL for the representation of the propagation of the electron at the excitation level n = 2. 
Figure 6 shows a Paraquantum Logical model with t rgy values calculated by Paraquantum Equations (26) and f Radiation
Atomic spectra-which is the characteristic radiation emitted by the atoms of elements when they are heated, or submitted to electrical discharges-were studied at the end of the XIX century [13] [14] [15] .
When observed with a spectroscopy, the radiation s as a series of lines with different wave l ngths, not al mpute th he ene (34) in each levels of energy of the Hydrogen atom.
The Spectrum o
show e ways on a visible spectrum. Among many scientists that studied the atomic spectra, J. R. Rydberg and W. Ritz determined an empirical expression capable of co e sequence of these lines. This expression is known as the Rydberg-Ritz formula and is given by: 13.48859707 transfTotalN N E e V      
where m and n are integers and R is the Rydberg constant, with result expressed in meters. This constant is the same for all lines of the spectrum of the same elements, varying slightly and regularly according to the elements. For Hydrogen, the value of R is 1.096776 × 10 7 m -1 approaching a limit value of 1.097373 × 10 7 m -1 for heavy elements [14] . This empirical expression can preview lines that are out of the range of the visible spectrum and have not been observed yet.
The Hydrogen Spectral Series
As it can be seen in [13, 14] the emission spectrum of atomic hydrogen is divided into a number of spectral series, with wavelengths given by the Rydberg formula. These observed spectral lines are due to electrons moving between energy levels in the atom. When an electron jumps from a higher energy to a lower, a photon of a specific wavelength is emitted. Calculating the wavelength using the equation (38) Considering the energy variation between levels computed by Equation (35) With the values presented in the horizontal axis the La er series is superposed to the Lattice of the Lyman series. Figure 11 shows that of the Lattices in the net of the Paraquantum universe.
Contradiction Degree
In 
